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This article describes a 
card with 8 open-collector dig- 
ital outputs for external con- 
nection to a PC serial port. The 
design of this card is based on 
direct accessing of the PC’s 
UART registers to adapt the 
communication from serial to 
parallel. 

A computer may have one 
to four serial ports (COM1 to 
COM4) where each port occu- 
pies eight locations on its 
memory map as shown in 
Table 1. 

The basic lines that a UART 
uses in serial communication 
for transmission and recep- 
tion, are TXD and RXD. Alsoa 
group of extra lines (DCD, DSR, RTS, CTS, DTR, RI) is used to 
establish different types of serial communication. Some of 
these extra lines work as inputs and others as outputs, but 
each of them (except RXD) may be controlled through a bit in 
the UART register as shown in Table 2. The voltage levels on 
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8 Channel D/O Card for RS232 





a serial port (RS232 levels) are officially —12V for logic 1 and 
+12 V for logic 0. 

The computer's serial port is connected to the card through 
the connector K1. The three available outputs of the serial port 
(TXD, DTR, RTS) are applied to R1-D1, R2-D2, R3-D3 to ensure 
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Table 1. PC COM port addresses 


Register Name COM1 COM2 COM3 COM3 
Transmit/Receive Buffer 3F8h  2F8h  3E8h 2E8h 
Interrupt Enable Register SFOND E FON ES Eom 
Interrupt Identification Register SPA AAA an EANN 
Line Control Register SFBh  2FBh SEBA 2EBh 
Modem Control Register SFC 2 Ci a ECA ECH 
Line Status Register SFDI TOFD EDIT OED 
Modem Status Register Se OE E EE EEN 
Scratch Pad Register SAO E OE 


safe driving of the optocouplers IC6, IC7 and IC8. So when a 
serial port output line is at +12 V, the internal transistor of the 
relevant optocoupler works is driven to saturation. Conversely, 
when this line is at —12V, the same transistor will be cut off. 
The logic equations between the TXD, DTR, RTS and the RST, 
CLK, LEN lines are the following : RST p7,,= NOT TXDgRs232 ; 
CLKTTL= NOT DTRgs232; LEN TTL= NOT RTSp9939. 


Table 2. UART bit locations 
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Resistors: 


Ol R1,R2,R3 = 2kQ2 
R14 1 p y = 
O © Dio R4,R5,R6 = 10kQ 
LSM O R7-R14 = 1kQ 
ROMO 
TO Ke) Capacitors: 

C1,C2,C3 = 100nF 

R9 C4 = 330nF 


RK 
O00 


Semiconductors: 
D1,D2,D3 = 1N4148 
D4-D11 = LED, high efficiency 
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V++ D12 = 1N4001 
& IC1 = 4040 
C2 = 74H1C573 
IC3 = 74HC541 
IC4 = ULN2803 
C5 = 7805 
O | IC6,IC7,IC8 = 4N28 or 
4013374 (9) CNY17-2 


--cE0v00 


(pecs 


Miscellaneous: 

K1 = 25-way sub-D socket 
(female), PCB mount 

12 solder pins 


i 


The RST and CLK lines drive 12-bit binary counter IC1 of 
which only 8 bits are used. The eight least significant outputs 
of the binary counter are applied to latch IC2, together with 
the LEN line. 

The normal operating sequence is as follows. First an RST 
pulse is generated to reset the counter. Next, we produce the 
number of the CLK pulses needed to get the desired logic 
states on all counter outputs. Finally, we produce a LEN pulse 
to hold the logic states at the outputs of the latch. 

Buffer IC3 (74HC541) drives LEDs D4-D11, which give a 
visual representation of the output logic states. Another buffer, 
IC4, this time a ULN2803A, is the actual output stage of the 
card. The eight open collector outputs of the ULN2803 are 
available as solder pins at the card edge. Note that the 
ULN2803 has open-collector outputs. Each of these is capable 
of switching up to 50 V, while the total load current on all out- 
puts should not exceed 500 mA. 

The card has its own voltage regulator and may be powered 

by any mains adapter rated at 9-15 V. 

The software for the communication with the card has been 
developed in Turbo Pascal. 
The communication routine 
is called CARDO8DO. Calling 


Pin 25pin 9pin COM! COM2 COM3 
Name Connector Connector 

TXD #2 #3 3FBh 2FBh 3EBh 
DTR #20 #4 3FCh 2FCh 3ECh 
RTS #4 #7 3FCh 2FCh 3ECh 
CIS #5 #8 3FEh 2FEh 3EEh 
DSR #6 #6 3FEh 2 Fela 3EEh 
RI #22 #9 3FEh 2 Fel SEEM 
DCD #8 #1 3FEh Dele 3EEh 
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COM3 Bit I/O this routine (from any pro- 
gram written in Turbo Pas- 

2EBh 6 O cal) should comply with the 

JECh 0 O following syntax: 

2ECh 1 O 

PEER 5 VALUE, DELTIME) 

DEER 6 l 

2EEh 7 | unre 
COMADDRESS: Word type 
variable, must contain 
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(before calling) the base address of the serial port. Acceptable 
values of this variable are $3F8 (for COM1), $2F8 (for COM2), 
$3E8 (for COM3), $2E8 (for COM4). 

VALUE: Byte type variable, must contain (before calling) the 
arithmetic value of the 8 channels group. The 8 logic states of 
the 8 channels make a Byte with LS Bit ChO and MS Bit Ch’7. 
Acceptable values of this variable are 0 to 255. 

DELTIME: Byte type variable, must contain (before calling) 
the value of ‘delay time’. Acceptable values of this variable are 
O (for a slow 8086 computer at 8 MHz) to 4 (for a fast Pentium 
computer running at 266 MHz). 


The source code of the communication routine 
(CARDO8DO.SUB) and a demonstration program 
(O8DOCARD.PAS), with an executable version of the demon- 
stration program (O8DOCARD.EXE) may be downloaded from 
the author's website at 


http://members.xoom.com/robofreak/download/08docard.htm 
The PCB shown here is unfortunately not available ready- 


made through the Publishers’ Readers Services. 
(004032-1) 


